I. Introduction
In recent years, fabrication and characterization of nanostructured metal oxide materials have been considered a cornerstone in materials science for both fundamental as well as technological reasons [1] [2] [3] [4] . Among various transition metal oxides Cu 2 O has attracted much attention due to its fascinating properties. It is a prospective candidate for low cost photovoltaic applications due to its high optical absorption coefficient, lower band gap energy and for nontoxic and large abundance of the base material copper. It is also an ideal compound using as a dilute magnetic semiconductor (DMS).It has been used as heterogeneous catalysts in many important chemical processes and oxidation of carbon monoxide, hydrocarbon and phenol in super critical water [5] . Various methods are used to prepare nanoparticles of copper oxides, including sol-gel, precipitation-stripping, solid-state reaction, alkoxide based synthesis, precipitation-pyrolysis and thermal decomposition [6] [7] [8] [9] [10] [11] [12] [13] [14] . Among these techniques for the synthesis of copper oxide nanoparticles, solvothermal process is a novel method; it is much faster and more economical [15] . In this report, we have synthesized Manganese doped Cu 2 O nanoparticles using a simple and low cost microwave irradiation process. The aim of this paper is to evaluate the changes in the structural, morphological, optical and electrical properties of copper nanoparticles brought about through successful doping with Manganese (2wt%, 4 wt%, 6wt% &8 wt %).
II. Materials and Methods
All the chemical reagents used in these experiments are analytical grade and were used without further purification. Copper acetate and urea are taken as solute in the molecular ratio 1:3 and dissolved in 100 ml ethylene glycol individually. The solutions are mixed together. The prepared solution is kept in a domestic microwave oven (frequency2450MHz &power900 Watt). Microwave irradiation is carried out for 10-20 minutes till the solvent is evaporated completely. The obtained colloidal precipitate is washed with distilled water and acetone. The prepared sample is dried in atmospheric air. For Manganese doping, Manganese acetate (2wt%, 4 wt%, 6wt%& 8 wt %) are added with the above precursors and the same procedure was repeated.
III. Structural Characterization

XRD Analysis:
In order to confirm the materials of the grown particles and to determine the particle size, powder Xray diffraction (PXRD) data were collected for all the three samples prepared using an automated X-ray powder diffractometer with CuKα radiation (λ=1. 
SEM analysis:
The morphology of the prepared powders was examined by SEM (Fig. 2) .The average size of the image was found out using Image J software. Mn doped Cu 2 O nanoparticles exhibit rose flower like structure [16, 17] . 
EDAX analysis:
The presence of Mn in doped samples was confirmed from the selective area EDAX analysis. EDAX spectra of Mn doped Cu 2 O is shown in Fig 3. From figure we know that Mn was successfully incorporated in the system. 
FTIR Analysis:
The composition and quality of the products were analysed by FTIR. The analysis was performed by SHIMADZU MODEL-IRAFFINITY-1. Fig 4 shows the typical FTIR spectra of the samples. 
IV. Optical Characterization
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V. Electrical Properties
Electrical properties ofMn (4% &8%) doped cuprous oxide nanoparticles were studied using impedance spectroscopy. Various electrical parameters like dielectric constant, real and imaginary components of impedance were measured over a wide range of frequency for the samples.
Dielectric Properties:
The complex dielectric permittivity ε*=ε'-iε" of Mn doped Cu 2 O nanoparticles was measured as a function of frequency, where ε' is real part of dielectric constant and describes the stored energy while ε" is imaginary part of dielectric constant, which describes the dissipated energy. The dielectric constants as a function of frequency are shown in Fig 6. The dielectric constant decreases with the increase in frequency and become almost constant at high frequencies [19] . ε' decreases due to random orientation and chaotic dipolar distribution up to certain frequency and show the frequency independent behaviour at higher frequencies.
Impedance Analysis:
The total impedance of any system is given by Z=Z'+Z", where Z' is the real part of impedance which is related to a pure resistance R, Z" is the imaginary part of impedance that can be related to a capacitor C. Figure 8(a) and 8(b) show the variation of the real (Z') and imaginary (Z") parts, where the values are high in the low frequency region. This effect is due to the accumulation of free charges at the pellet -electrolyte interface. All the curves merge in high-frequency region and then become independent of frequency. Such behaviour indicates the presence of relaxation in the system. 
VI. Conclusion
Pure and Mn doped Cu 2 O nanoparticles having crystallite diameters 41~33 nm were obtained by a simple solvothermal microwave method. By FTIR spectra we confirmed the purity of the prepared samples. SEM results were consistent with the previous XRD results. Thedoping levels and the bonding characteristics have been determined by EDAX spectrum. This also shows that Mn + impurity has entered in the crystal matrix of Cu 2 O. All the samples showed a blueshift in the optical band gap, which can be assigned to the quantum confinement effects. Complex impedance analysis was used to distinguish the grain boundary contributions to the system, suggesting the domine of grain boundary resistance in the synthesized samples. The dielectric constant and dielectric loss were studied as a function of frequency. They show the general decreasing trend with the increase in frequency for both pure and doped samples.
